Introduction 7 response curves, from 564 species. These data represent by far the largest compilation of field-183 measured photosynthetic CO2-response data to date. These data are taken from all vegetated 184 continents -from the Arctic to the tropics -and so represent a broad spread of site climates 185 ( Fig S1) . Using this dataset, we sought to test the following hypotheses:
That under ambient CO2 and saturating irradiance, Asat is normally Rubisco-limited, or 187 co-limited by Rubisco and electron transport (a requirement for the one-point method 188 to be valid). There are environmental conditions where this is less likely to be true, 189 leading to the following additional hypotheses: 190 a. In mesophytic leaves growing in wet and/or humid environments, the effective 191 operational Ci for leaves is likely to be high, meaning, the leaf is more likely to 192 be electron-transport limited, and thus ̂c max values are more likely to be 193 underestimated. 194 b. The Jmax to Vcmax ratio at 25 °C has been found to decline with increasing growth 195 temperature (Dreyer et al. 2001; Medlyn et al., 2002a; Kattge & Knorr, 2007; 196 Lin et al., 2013) . As a result, the leaf is more likely to be electron-transport 197 limited at higher growth temperatures; thus we also hypothesise an under-198 estimation of Vcmax at higher growth temperatures. 199 ii.
Estimates of Vcmax would in general be less accurate for leaves operating at low Asat 200 and/or low gs because the cumulative effect of errors in the various underlying carboxylation and RuBP regeneration was calculated for each A-Ci curve based on the apparent 264 Vcmax, Jmax and Rday using the C3 photosynthesis model. As the temperature responses of Vcmax, 265 Jmax and Rday are not the focus of our study, we did not adjust the estimated parameter values 266 to a standard temperature. Therefore, all the parameters were estimated at their corresponding 267 measured leaf temperatures. All parameter fits were carried out using the Levenberg-
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Marquardt least squares approach (Levenberg, 1944; Marquardt, 1963) The main underlying assumption of the one-point method is that leaf net photosynthesis under 282 ambient CO2 and saturated irradiance conditions is limited by Rubisco carboxylation rather 283 than by RuBP regeneration (Wilson et al., 2000; Rogers & Humphries, 2000) . As such, ̂c max 284 can be estimated from the carboxylation-limited portion of the photosynthetic-CO2 response 285 curve, given by:
where Km is the Michaelis-Menten constant, given by:
Kc, Ko (and Γ * ) were estimated following the equations in Table 2 . We used the first 288 measurement point of each A-Ci curve as the Asat value required to estimate Vcmax. One difficulty 289 with this approach is that it requires an estimate of Rday. In the first instance we used the fitted 290 value for Rday obtained from the A-Ci curve (hereafter called 'known' Rday). This approach may 291 be viewed as a "best-case" test of the method, since these values will not be known when only 292 Asat is measured. In order to estimate Vcmax in the situation where Rday is not known, we assumed 293 that Rday was 1.5% of Vcmax (hereafter called 'estimated' Rday), following Collatz et al., (1991) .
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Under this assumption, the estimation equation is:
The fixed proportion between Rday and Vcmax was proposed by Collatz et al. (1991) to hold at 296 25C. We further assumed that this ratio would remain constant with varying leaf temperature, 297 thus assuming similar temperature dependences for Rday and Vcmax. This assumption is 298 reasonable because leaf respiration and Vcmax both typically have increasing temperature dependences with Q10 values close to 2 at temperatures up to 35°C (Collatz et al., 1991;  Assessing the robustness of the one-point method 303 We compared ̂c max values to Vcmax values estimated from each full A-Ci curve in order to 304 assess the performance of the one-point method. We also analysed the residuals as a function 305 of a range of variables to identify the circumstances under which the method is most (or least) 306 successful.
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As there were 1318 data points we opted in a number of comparison plots to (i) group (colour) 309 species by PFT and also (ii) to bin these data ( Fig. 2, 4 , 5, 7, S1 and S2). Binning the data (with 310 all values within a 'bin' being averaged out to a single value), allows us to better visualise the 311 underlying main trends in large datasets, rather than being distracted by the small number of 
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The Ci transition point of each A-Ci curve was located by fitting both the Rubisco-limited and 328
RuBP-limited net CO2 assimilation rates and then identifying the point at which the two 329 limitations intersected (transition point) ( Fig. 2a ). In our dataset c. 94 % of the measured Asat 330 values were found to be Rubisco-limited under saturated irradiance and ambient CO2. This 331 result supports the key underlying assumption of the one-point approach: that in field datasets 332 at current Ca and (importantly) at light saturation, carboxylation usually limits A (hypothesis i).
333
Among the wide range in estimated transition points there was some distinct patterning 334 according to plant functional type (PFT; Fig 2b) ; namely, higher median transition points for 335 evergreen needleleaf species than in broadleaf species (whether evergreen or deciduous; post 336 hoc Tukey tests: p < 0.001), and higher median transition points in herbaceous species than in 337 deciduous shrubs (post hoc Tukey test: p = 0.08) (note the deciduous needleleaf forests PFT 338 only has three sample curves). 
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